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PURPOSE: To converge a control deviation in each repetitive period on a 
small value even if repetitive periods change. 

CONSTITUTION: Repetition controllers AO-Am are provided by different 
repetitive periods. A corresponding repetition controller is selected each time 
repetitive periods changes. A switching controller 1 5 controls switches 1 6 and 
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Is executed again, the position deviation is converged on '0* immediately. 




LEGAL STATUS 

[Date of request for examination] 20.04.2000 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 3294900 

[Date of registration] 05.04.2002 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998.2003 Japan Patent Office 



http://www1 S.ipdl jpo.go.jp/PA1 /result/detail/main/wAAAptaalFDA406309021 PI .htm 2004/01 /06 



om^mmfff c J p) <i2) ^ H 2^ §^ ^ ^ (A) aomf-ma&mmn 

#PS¥6-309021 



(sointa* NUUSB^ rrr^fiE9#^ Fi wm^imm 

G0 5B 19/19 Q 9064-3H 

G 0 5 D 3/00 V 9179-3H 

3/12 3 0 5 S 9179-3H 





i|tH¥5-n5213 


CTDsfSBIA 


390008235 










(22}mHB 


5^(1993) 4^20B 




llj3K»m«BeaiSSJ94^Sm^JII«3680$ 








1ft 






C72)fS9i# 










iijiismmis€siss^tt;Em^i&e358o# 






































(74)fyilA 


#a!± tJr* ten C*1-3«) 



(54) ^8l«DD#itia«7£Lfta»:)^^ 



(57) CSilfij] 

—7 AO ~Ain 6o «l'3jIL.m*5^^k-r.2.«fc 

roj {ciR^-r-s. L/*^*). {iSiiM* ro j (cJtK^$ 
«:»ii[^{cfilrS<B^*j roj «:jRm-r.2>. 



„1 » ^8 ^1 




C2) 

1 

c nntm i ] mmmm-vm-^-i - >cDfi[g}g^*«i 

=&«^-r « J: ^ K L- /cat** 1 fsm>mm^ *) s^is ») 

{^^(DnmuwLm 20 

[000 1] 
•5. 

[0002] 

CSt3R©3KJB] ■9--^*-:Sr©$iJ®l(c5«-t,>T. 0f^»! 

^5fi< *-CitX^3l±flil,»fflS©^-i'iiJ®«:m»J)nXffl 
e*l^±3-&5:trSiL-C. ^'3igL$(iaJ:^iC35^ffll^6 30 
txrt^S (i|tga¥4 - 3 2 3 7 0 5#^i«. 1^¥4 - 
3 2 3 7 0 6-^4^. ^K^4 - 3 6 2 7 0 2#4i«# 
M) . 

[000 3] 01 ». se*A»6?f*>nrc»s«)i9jit*(i 

-yi'ia-C*S. Sl{C*Jt>-C. r»firgjg'&. ettfig 
fi^ r itftg7 ^ - F/^tr d'ffi (SIBR©filrg) p i©^ 
■C^ifiigf^, 1 ttsHS'-Va >K p ©(4g;l/- 

»1© J: ^ P I $ljffill??rtf ^ t> or* 3 {JUBR©-!*- 40 
-ii<*- if ©jIS<fc 9 ll^©fig P *tf-#r SS^-C 
C©J;^^f{4g-iiaJi'-7-j^{CiNIDiiU$iJ®* 
ff^fcJf)©«gf)igL.3>i-n-^ 1 i*i(^J)nsn-c*i 
^©^lOiil/n^f-a-^ 1 1 B*(lffll^©^3£t4* 

%{^fcib<ommmmy ^ )\'^ i 2. sfs^WL-cnoai 
3. sof*(ifflwsi©tiffliin. -y-oersfflfls-r-sfc 

[0 0 0 4] ±ie*lt)igL3>hn-7l l«ff5£lf> 

T/y^ycTicctftgiiMccjitiSSR^*'; 1 3*>?>Ui:*) so 



#^^6-3 0 9 02 1 
2 

L. wig*iM7 ^ juif 1 2©:? jbifjaa^tf oTsn 

>; 1 3«n (.=mMmmLXD->zfv>ifmmT) <i© 
is»iL^©s-*>->7'y>5'7^-3f^ta 

-if*«tiWi/. n«tt©f'-if*m:^3-rs. *©ie*. 
jitig^y*'; 1 3©ui:^x«ii^«aL^atifc-tf>:7' 
;i/i;>i'7=-if*sa:tj3n-5. -eo/cJt). ^sml-cibj- 

>'^•ir->©fig^g^r3!>s#^P,t^S*^^. 3!)nff«14-C 
JjngfSnsffiglSMeiiing^^^r'J 1 3©ta;^;x 
«. CigJ§^>'<if->±«:li^t,>t:i^— {agCT'-ifdiJin 

[000 5] ans^^-* 1 3©tH;'3«amtt 

yil.-cto:*jSn. ^©to;b (*iiE«> yififStStme 

K.mW-^tlX, C©ttI#7"-ifK:5j<s;i^a>y-Y>Kp 

4m t ©jj^jsaji-^v c i 9 . ^g-©jg^v c -cji 

[0006] ^(Omm. §f«mL-C|5l— ^^•if->©M 

■€-©t^>^ y > d'^KjitJK-rSif y > i'^©fiig<B 
Me*5:;*:#«cM©JS-&{CB. ^SRitcfet^rtJ. ^Oil 
Ln>ha-7l l*>6;*c#^c«i©MiE«y*sa^j§ 
fi!rgiB^efcijn»§n«c<b<fc&S*6. jSSJl"- 

©tlgp *>^n{c*ft.-r^{t-r-5*^e.. fitgiB^eB-e 

©«i*s||{c»iE3tiSC<i:i&0. iSiflK©*- if WQl 
CO 00 7 ] 

[«ig*s»9iC'J:^>i-rSSBa] J:aL:fcJ:^>K:. »*) 
igUn> hci-5'©jltlli^l 3B. — 5£>'^•if->©^g 
'&r©^9iIO^S8*JL©li^. •y>7'y>i''m4T 
<b-r*in = L/TM©>*y*<.i:.il<t:^d:5. «>l/. «l 

iESy4JtaSt-r.2.<4g*iM^f-5Ci{c/j:D. 

^jffi<s-ciRm3-esc:i*5r#!Q:</5:s. 3s?t. mm. 

leIC>'^•if->©^g^*^A;>33nSli^. iSDilUSiriai* 
tfotafel^©iiJ®{i^*^ifi< *-ciD?^$-tiStiiE«* 
f'^o ffi-r/c*©. iitis^^* y so^^ts*0Rg7 ^ ;uif 
fflx if 5. y * y so^SM^ttWHRSSR^;^ if y d' ^ * y 

[0 00 8]-ec-C> :$:^?g©aWB, SgDilomJiJ 
s < iR«3 -1*6 c i *ir t J: ^ cc-r ») jgO*flfflW 



(3) 

3 

[0009] 

ti{cssfic:-rsiei»)igi/3> h o-•7*^n•€'^fiefl^L.r 
[0 0 10] *fc. ^f)ig3n-5i5i— .'<af->©fiaji 

f - >©tigf i^* ttJ:^i u rai «3 il LW® =&?f 5 J: ^ «c 
CO 0 1 1 ] 

;^ 3* y * y Rc;a&#tti*«i!^fla^^ 3? 20 

i' ^ * y 3 n/c 3 > h a - -7 tc J: o -C^ 0 jg L/$il 
[0012] 

-C*>^, auc^n-rfif*©S^»3jlL.3>ha-^{cJ:S 
^0jiL/$iJ®©:/a2;i'iatffla-r.5^Ji. lilKfeW 30 

l~Ani =&aB»?-r-SW»)Sigl 6. 17i8j:0fC©^ 

>H3--7Al ~Am «^26l9:^Stifcg)&:-5iS0jlL. 
Jl«©t5tm/ctmW.$n. S«|f3igL.=i> hD-^Al 
~Am {JiaiCCTS-r^OilL/n^ha-^il^— ©S4^ 

ii«>*y. ^mmv-ifvi'. «jnmm<nmmim?L 40 

»! c&g •asji'-:7"Maji»i> *T<i:-r.5i. mtim 
y (i*n^ns:5£$tifcswL{c»t&-r4/ct^© 

jltlfl5RV*y» (=L/T) €:*n-etliiiLTl,>4. 

[0013];<if-htg'^st *5 J:CXfigfg<ft^ r jftSf^fEl 

sij^i^a (CNC) f)^hmt)Stiit, 

-^Al -Am 5:il!;?-r.2>J:5tC^DgAg I 6. 17 
«:eJOg^. Sl-C3i?gi./c'itf3feWip|fi|{C. {4B<BII 



?$ia¥6-3 0 9 02 1 

4 

ffliEffiy*»n©OT:'g-©JinSt<ii (e + y) iC^^iyi^B^ 
¥A >K p *^0-raajg<^V c =S:^J{>C©2Sli<%{C 

# aa;!' - ^T'^aa^ntf o r If- sK* - $ 
10 0 1 4 ] i9:^^^lfc«l•J^Eo®«!■cll->'^•af->© 

WK:>ifji^;-r-5^0iil/3> ha-^Ai ~Am 
*J:^(C^0@^S1 6. 1 7*Wf)#^. C©S»!r 

s:SlIiS[®[M-''^•3f->©^as^i'^©^^lffi*ll^f■rs. 

JilT^ S^Jli«5-CI8:S«l>)JSL^«|t?|g->'<if->©fi[ 

[0015] m3\t^^<D—mmm^mm-ri>if--^ 

[00 16]H3tf. 2 0«Xf¥««4!>n4<^!r h^*tO 

{sj-rsiat«isij®s?g^©*iiiaj$^g (cno . 2 i»s 
$ijffl)Sgg2 o*«e.W;>33n.sx<'Pts«^t3 5K-y h©-y- 

;K*-i">v©figJg'&-?»#«t*$li. fW«SI^#^*7'-f 
if;Hf-4<!18S2 2©7*D42y9-{C^WiSL/fc»). 
•T-r >'i»JHf-;Ji|lgS2 2©::^D-fe5'-y-3&i6©SatS^ 

*S(ia^g 2 0 Ksif jsrfc»©^y * y . 2 2 ttf' 

if 1 4 ©±ii L. 2 ©«iffi*} J: O^flrg. S 
2 5»-!>--j}<^-d'l@^»){C^S!K©7^-F>'< 

^SPir;H>--#@SS2 2B^CH2 5'1f. ROM. RAM 
^■C«gE3tlt:t>S. ±iBS3©1>— ^*-ar©$(liU{3: 
7^^ yif;L'-y--«}<I5|SS{cJ:S-y--**-3f©Sfl@I<!:Lr 

[0017] ia4*J^iyTa5«*^?g©-|Og0<©$IJ® 
^g2 0©7"o-fe'^-y-. *jJ:0'7'^i;*i'JH»--;J<HK2 
2©7*a-fe s,1fAs|ISST5*5S©7a-f^-f- hT* 
^'3ilb»frS-S>'<i»->©^0iIb^ 

Ni (i = l. 2"m) ■€-©^SaL i *^8b-'t5y 

SiJaJ§^g2 0©:7'P-fef1^-ttitW^-=ey 2 1 
•r> f'^i?3»;l'-!f-Jl<lii!S2 2©7'^^25»•9•«:/^•^-><- 

1 -Lm Nm ^^^ti) (X7--y:irT 1 ) . C©t»«?r 
SfiLfc7=-<i^5';I/-y--;l<ll8S2 2©7*n-fe-y1^«. S 
SWiSIOill/lHlilSLi Nl ~Lm Nm %RAMrtKia 

m-r si*{c, s^»iL i ( i = 1 ~m) *fiis • as 

#3 (L i/T) *^-::«!l»3jlU=i>hn-^*-en-e 



5?;H^-#lHlffi2 2-v:;^3?-h}g^&s i^mttr^tit, 

^mnr ^v'u^^k (mm^^<o^^^ n i [ei^f 

L/. OT»^ffiL i (i=3. 4. -m) -C^^/N-^ 

[0 0 19]—:^. 7'^iy^)W-^m^2 2(0':fa'^ 
iS-r^^o *-r. RAM^IBtg-rSfgS i {*7JfiC>«i = 

^^R (e) i-r^i. ffLt^{4g®MJR (e) =R 
(e) + r -p iUr^d&en-S (X7^^:7'S 1 0) o 40 

[0 0 2 0] fg«i (=o) fc^fr-ssiDjiLn 

ffliESy^5)ti?)'E> (>^f'':^:7'S 1 1 ) o C^Lr^8?)6 



iRFra¥6-3 09 0 2 1 
6 

-y'^c^\^m\^ {xt^v^si 3) . ^mmmm(D{SL 

[002 1 1 ttr. fflg • iiS>^b-::^«iaS»iTS. ± 
IBXT^-^r^Sl, S2. SI 5, S9-S 1 SCDiJiS^ 

^•^i^>0-»f'p ( 1 mmi. i »tD86{^) ;0^*^7r'5 
v^f"-:; >^S 23j>>6X7^-;:/S3tCj^fL. }§S i 

^tj'Oiy ^C2 mmto) common a^xtt^^t^ 

mmiy (:^r':^>^'S4) . ij^'>^0 2(r>mo:fym^i 
ttn^S. :^'^>>^C2^-f >^uy>hL {y^'rvy's 
14). tf^>^C l^^VTL {:^ry:fS8) Ts^r 
^.:/S9«T<Dffl[gJU-7^ftra. »DiiL3>hn-^ 

f-^t/Sl. S2. si 5. 8 9-5 1 30«iffl€:lltf 

LifeU:<!S:&0> :<7'^>:$?C2CDfii3&ita3E@aN i CC» 
L/-C:^cCC:fnt3!. :^'^>t$?C2«-/>^y^>F5n 
f-:;:7-S3. S4. S14), :^Omf^0/c«6fP*tf 5 

[002 2] C ^ Uri^S^iil^. il^L i rtDiaa* 
N i[iIlltfU:^7':;>d?C2<Dffi;&i|S:SIi||K:N itC^T-S 

tiit. fg«i4>f>i7i;y>hb (Xf^2;:/S6) . 
':?>^C2. c i*t5'yTL/r;^^-y:/S9-'S 1 3© 

^or. ;^'r-^:7-S2. S 4r<Sg«snSJa«)!L 
[0 02 3] fgSi ^MtfL^cC:?^^^. ^^n/c 

^^^-><D^W)mB) ^^mm^i^^m-^tixi^^MWi, 

[0024] S86fP*tf WgHSfCTj^ 

DiMUr3> hn-^AO^AmCDiinS^y^y. 

m&y H)\^^m^^y^^'t^). tt#tt^«ii*flax^ 



(5) 



C 0 0 2 5 ] H 6 ~ia 9 «. *^BJ(7)?9jm?:*.Sfc«e>K: 

miO. 2i»iL. ^Oigl/UfSNl*! OH. *©;jc 
«C*tf-r ^.SML 2 * 0 . 2 S^i iIL/@f^N 2 

C»-C|li?*?f -5?ci *©fiigiS^ e ©»J5EilS«f*-5, 10 
c©a7-e»*^*J:^{c. ilHiaosasL 1%2~311 

mf-nt^imeit roj tcHMuri****. jsm 

*iLl©0. 2#*>e>L2©0. 2 5|^>(C^{b-r-5<!:. 

{SigJg^fBia 7 ©S^L 1 ©(4gJi^>&A:'5L/fci If 

mf-C{iLSV^ifi roj {CiRj|iL-CV>*, —:f3. H9 
«, *:^H^©±f£IIS6t^tcJ;i3 06CC^-r{4Si^e4 

iIL$fIiai*tf-:.ft:i*©fiig{SM©iiJ^m-C«)5. C 

©i29{C7jTsn-5<t^K: ^ag^iM«(3^^^i'^i^.■r. 

< s-ciRms-e^ffliEfi^rff 0 mr3&©fii*j«^3nr 30 
gi-3ri.»s©-c. a»j*>e>taa®^* roj {ciR^uft: 

<^?§i^c-S«>©-C*S. 
[0027] * 



#ra¥6-3 09 02 1 
8 

gjg^*^ oji-rgi D igi>sij®i:^K:*jc>t:±iam*i 
^^fr4iS^K:*ji>rfc. fiSONI^r roj «:iR«s# 



m 1 ] tie3iE©«»)jgi/«(iiai:^*aflii/fci^-sj?*- 

[02] :$^^©«S0iIOSI)Si:^?:3ifflU;fc-9--!j<* 
-if ©*«tSi«c*5W4f|8P:/n » i'H-c**. 

[0 3] *^J©^4g*ififi(^%3llfi■rs■!^-sJ<*-^^*^I 

[04] Pl^fi^K:*jWS«ISli|g©:/ja-te?»-9-©J!ia 

©:7n-g^i'— h-r*.S>. 

[05] im*JS«>>lK:*jWSf=^s;dr;H>--;J<|lK©:^a 
■fe tJ-fc J: 4ag • 3iS^l/-:/i!iasg»i«©«!ra©7 n 

[H6] 3jE^©S&m**Sfc&«:Sa6L/c->~ 

•5. 

[07] se*©«IOjll/*(I®K:J:O06«:^t-fi[JKg'& 
«A*or^e.nfcfiig(B^*s^t-0-c*5. 

[08] *^BJ©-|li6tf!|K0 6 «C^-rfigJi<&««CT 

[09] *^©-IIJSWIk:0 6 {c^-rffigJg^^flS 
A;>3 L/rf#6nfctig<Bll*^rHr*4. 

1 fig;l'-:/©eSKia. 

3 a^g 

15 

16. 17 

18 feOigl/a^hn-^S 



[01 ] 



+3r 



XT 



1 1 



*5— » K 



#^¥6- 3 09 0 2 1 



• * ■ 

« I 

<A ^^^UlBL3>^n-^Afl » o 



r + e 



^ 



1 Vc 



s t 



SMI 




!|tg|^6-3 0 9 02 1 



m4] 



m8] 





Ll , Nl ~LiiJ . Nn ) mSk 


J 1 


. » 












T2 












T3 


Y 




T4 



t 



015 
0-1 

I °" 

« 0 
(mm) 

-005 
-0.1 
-0-1S 





















































— 








^ — 








> 


SOpun 


A 
















O.Ssec. 

1 











'0 0-5 1 1-S 2 2-S 3 



[09] 



/N 015 
i 0.1 
% 0 05 
Imml 0 
-0.05 
-0«1 
-0.15, 





































































■—7 
> 


50|Atr 


• 


















ic. 









0-5 1 



1.5 



25 



35 4 
sec. 



30902 1 



[05] 



S14 



C 1*-C 1 + 1 




02^^02 + 1 



02 — 0 



C 1^0 



S8 



I 



T 



T 



Vc = Kp (e + y) 



I 



c 



T 



sg 

SI 0 

s 1 1 

S 1 2 
S 1 3 



3 



#^¥6 -309021 



c&fsasij] ^ffmm ©a^cci .s^iEosis 

[*?fa] ¥fi£13¥2^9B (20 0 1. 2. 9) 

[^gaS#] «Fii^6 - 3 0 9 0 2 1 

[^JrraH] We^l 1^40 ( 1 9 94. 1 1. 4) 

] <&igi^lt<Z^ 6 - 3 0 9 1 . 
[fibBIS^] I^M^S - 1 1 5 2 1 3 

C05B 19/19 
C05D 3/00 

3/12 30S 

[F I ] 
C05B > 19/19 Q 
C05D 3/00 V 
3/12 305 S 

CiltBH] ^fi£l2^4^20B (2000. 4. 2 
0) 

l^imiE 1 ] 

[%l€cD:g^] MI9i§0$(|g|Ii8B 
[^M?SiE2] 



2iB«S<D^iI0««BI«R_ 
C^iK«iE3] 

CSiEMI^^B«] 0 00 8 

[0 00 8] -ecc. *i6iwosa«j». «i*)JibSJW** 

^ < If S C i*J-C# S J: ^ K-r SigfJ jMLSdai^ 
[^iK*iiE4] 

C«iE)^S19S«] 0 0 0 9 
[0009] 

-c. jtft£;-r€>ia)gL3>hP-'7K:8aai^^iftA. 

«l^€>nfciaBgO='> HP— y ^fe^LriglML^J^JS: 
[ftiE^m«S«] 0 0 10 

[0 0 1 0 } asfc. w&o:>mE.Lmmt&&m&Lmtai 



-30902 1 



miEMmmm^] 0012 

[0 0 12] 

01{ciK-rfif3fe©^OjiL3>ha-^(cJ:S^ 
OjIL.*(iai<D:?'n--'i'0iffl)t-rS*«v miK.*sifi> 

>hD-'5Al ~Aiii ■r*JJ5X3n-5:3>ha-'5Pl 8 

~Am «rSJ»?-r-5W«5SAgl 6. 1 TiJiO^CCD^UO 
#Agl6. 1 7?:$lJiaJ-r-S^f3mSn> 1 

m<D^mtc»mM$ri. S^OiiL/=»>Ka— 5A1 ~ 
Am «ia 1 {C7S-rilOiEOn> hn-^ilBI— ©jSnii 



(=L/T) i^ti^tim!LX\.>i>. 

miEM^imm^] 0 02 7 

[0027] 

^ft-riJS^{c*it>-c*>. fiigdll* roj 
[#e61tiE8 ] 
imiEM»mm^] 132 
[ffliErtS] 

[02] :$:^IHODiaiOigL$0®lgS*aidfc-i?--Ji<*- 
[#iK^iE9 ] 

[ffliE:^^] 

[«iE[*iif] 

[H3] *«W<!>r3llfiW*llifir-51f-sK*-5fS(Kai 



-ffl 2- 



